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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the radar installation which measures 
rainfall intensity based on the information acquired from the reflected wave by the 
object of a radar beam, and relates to data processing which summarizes the 
information from two or more radars to the rainfall intensity value of one range 
especially. 
[0002] 

[Description of the Prior Art] Drawing 6 is the block diagram showing the conventional 
radar installation. In drawing 6 7-1 a and l b show the antenna and the transceiver 
section of the radar put on a different location, and" f Key receive the reflected wave 
which discharged the electric wave around arid has been reflected from the measuring 
object object, respectively, rotating the aerial which is not illustrated. The signal- 
processing section changed into the value of a measuring object object on the 
strength, respectively after 2a and 2b change into the power value information for 
every elevation angle the electric wave received by each antenna and transceiver 
section, 3 shows the synthetic processing section which carries out synthetic 
processing of the **** of the radar data inputted through signal-processing section 
2a and 2b, i.e., a measuring object object, on the strength. This synthetic processing 
section 3 The rectangular coordinates transducers 4a and 4b which carry out 
orthogonal transformation of the different radar data, respectively, Compare each 
orthogonal transformation data from the rectangular coordinates transducers 4a and 
4b, and a duplication field is judged. The duplication field judging section 5 
outputted to the merge section which mentions the data of a non-duplication area 
later while outputting to the low beam judging section which mentions the data of a 
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duplication field later, The low beam judging section 6 to which altitude judges and 
outputs the data of the radar beam of the lower one from the duplication field data 
from the duplication field judging section 5, It has the merge section 7 which obtains 
the complex data based on the data of the non-duplication area from the above- 
mentioned duplication field judging section 5, and the data from the above- 
mentioned low beam judging section 6. Moreover, 8 is a display for displaying the 
data from this synthetic processing section 3. 

[0003] Next, the actuation at the time of using the radar installation concerning the 
above-mentioned configuration as meteorological radar equipment which measures 
rainfall intensity is explained. An antenna and the transceiver sections 1 a and 1 b 
discharge an electric wave (microwave pulse) around, rotating the aerial which is not 
illustrated, and receive and amplify the echo of the reflected wave reflected from the 
raindrop which is an object. Signal-processing section 2a and 2b input the amplified 
reception echo, change it into the power value information (dB) corresponding to the 
polar-coordinate mesh of bearing and distance for every elevation angle, and 
calculate a rainfall intensity value (mm/H) after that according to the so-called known 
radar equation. 

[0004] The rainfall intensity value as above-mentioned signal-processing section 2a 
and radar data of the polar coordinate from 2b is inputted into the synthetic 
processing section 3, and synthetic processing is^carried out. In this synthetic 
processing section 3, it is first changed into rectangular coordinates data by the 
rectangular coordinates transducers 4a and 4b, respectively. The duplication field 
judging section 5 compares each rectangular coordinates data outputted, respectively 
from the above-mentioned rectangular coordinates transducers 4a and 4b, and it 
outputs the data of a non-duplication area to the merge section 7 as it is while it 
judges the field which overlaps from a coordinate location and outputs the data of the 
overlapping field to the low beam judging section 6. In the low beam judging section 
6, it judges whether which radar has more low altitude for every mesh of rectangular 
coordinates in the data of a duplication field, and it is determined that the radar of 
the lower one is adopted. In the merge section 7, the rainfall intensity value acquired 
from two radars based on the data created in the low beam judging section 6 and the 
data of the non-duplication area from the duplication field judging section 5 is 
compounded. Thus, the rectangular coordinates rainfall intensity data after the 
obtained composition are displayed on a display 8, and are used for the purpose of 
obtaining weather intelligence. 
[0005] 
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[Problem(s) to be Solved by the Invention] By the way, drawing 7 is an image Fig. 
about the function of the low beam judging section 6 currently used by the 
conventional synthetic processing. As shown in this drawing, the data of the radar A 
corresponding to an antenna and transceiver section la in left-hand side [ it ] and 
right-hand side serve as data of the radar B corresponding to an antenna and 
transceiver section 1 b bordering on the part shown by the asterisk in drawing. The 
reason the low beam method is used by the conventional method is because the echo 
incidence is high, so that the height from the surface of the earth of the beam of the 
electric wave emitted from the radar site is low when observing rain cloud or rain as 
shown in JP,55-52976,A. However, for this reason, a boundary line will come out to 
the screen displayed on a display 8 according to the difference in the engine 
performance of a radar, and it will become a thing with appearance top sense of 
incongruity. 

[0006] Moreover, although JP.55-52976.A mentioned above has indicated the method 
which averages both radars in duplication area, since a difference will arise greatly on 
a display since the altitude intercept between radars is very large and high advanced 
data are being used for the boundary line which does not overlap a duplicate place so 
that it may understand by drawing 7 , it also lacks the accuracy as a value. 
[0007] This invention was made in view of the above points, and aims at obtaining the 
radar installation which can operate orthopedically and display the boundary between 
two or more radars on the display screen in a more natural form. 
[0008] 

[Means for Solving the Problem] Two or more antenna and transceiver sections which 
receive the reflected wave which discharged the electric wave around and has been 
reflected from the measuring object object, respectively while the radar installation 
concerning this invention rotates aerial, Two or more signal-processing sections 
changed into the value of a measuring object object on the strength, respectively 
after changing into the power value information for every elevation angle the electric 
wave received by each antenna and transceiver section, In the radar installation 
equipped with the synthetic processing section which compounds the value of the 
measuring object object obtained by the signal-processing section of these plurality 
on the strength, and the display which displays the value of the measuring object 
object compounded by the above-mentioned synthetic processing section on the 
strength It is characterized by having the smoothing processing section which obtains 
the data by which smoothing processing was carried out by carrying out the field 
average of the data of the measuring object object of the rectangle field which 
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includes the boundary line of the duplication field of the maximum observation range 
of two or more above-mentioned antenna and transceiver sections in the above- 
mentioned synthetic processing section on the strength. 

[0009] Moreover, two or more rectangular coordinates transducers which change into 
rectangular coordinates data the polar-coordinate data with which the above- 
mentioned synthetic processing section is outputted from each above-mentioned 
signal-processing section, respectively, The duplication field judging section which 
compares the rectangular coordinates data outputted from each rectangular 
coordinates transducer, respectively, judges a duplication field from these 
coordinates location, and outputs the data of a duplication field and a non- 
duplication area, The low beam judging section which judges a radar beam with the 
lower altitude about the data of the duplication field outputted from the above- 
mentioned duplication field judging section, and is sent out to the above-mentioned 
smoothing processing section, It is characterized by having the merge section which 
compounds the output by which smoothing processing was carried out through the 
above-mentioned smoothing processing section about data after being judged by the 
data of the non-duplication area from the above-mentioned duplication field judging 
section, and the above-mentioned low beam judging section, and is outputted to the 
above-mentioned display. 

[0010] Moreover, two or more CAPPI (Constant Altitude Plane Position Indication) 
transducers which obtain the data of two or more equal altitude cross sections from 
the three-dimensional data which observed the above-mentioned synthetic 
processing section in two or more elevation angles outputted from each above- 
mentioned signal-processing section, The duplication field judging section which 
compares the data of the equal altitude cross section outputted from each CAPPI 
transducer, respectively, judges a duplication field, and outputs the data of a 
duplication field and a non-duplication area, The distance judging section, such as 
judging the boundary which becomes the equal distance from two or more radars 
about the data of the duplication field outputted from the above-mentioned 
duplication field judging section, and sending out to the above-mentioned smoothing 
processing section, It is characterized by having the merge section which compounds 
the output by which smoothing processing was carried out through the above- 
mentioned smoothing processing section about data after being judged by the data of 
the non-duplication area from the above-mentioned duplication field judging section, 
and the above-mentioned equal distance judging section, and is outputted to the 
above-mentioned display. 
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[001 1] Moreover, the above-mentioned smoothing processing section is 
characterized by outputting the data by which smoothing processing was carried out 
by carrying out a field average to the data of the measuring object object of the 
rectangle field containing the migration line which moved the above-mentioned 
boundary line in the direction parallel to this boundary line on the strength to the 
above-mentioned merge section. 

[0012] Furthermore, the above-mentioned smoothing processing section performs 
weighting to each mesh of the rectangle field which carries out the field average of 
the data of a measuring object object on the strength, and is characterized by 
carrying out smoothing processing, where the weight of the mesh of the center of a 
rectangle field is lowered compared with the weight of a surrounding mesh. 
[0013] 

[Embodiment of the Invention] 

The gestalt 1 of implementation of this invention is explained with reference to 
drawing below gestalt 1 . of operation. Drawing 1 is the block diagram showing the 
radar installation concerning the gestalt 1 of operation. In drawing 1 , the same part 
as the conventional example shown in drawing 6 attaches the same sign, and the 
explanation is omitted. As a new sign, 9 is the smoothing processing section which 
obtains the data by which smoothing processing was carried out to the output sent 
out from the low beam judging section 6 by carrying out the field average of the data 
of the measuring object object of a rectangle field including the boundary line of the 
duplication field of the maximum observation range of an antenna and the transceiver 
sections la and 1 b on the strength, and the output through this smoothing 
processing section 9 is outputted to the merge section 7. 

[0014] Next, the actuation at the time of using the radar installation concerning the 
above-mentioned configuration as meteorological radar equipment which measures 
rainfall intensity is explained. The actuation about an antenna and the transceiver 
sections 1 a and 1 b thru/or the low beam judging section 6 is the same as that of the 
conventional example. That is, an antenna and the transceiver sections la and 1 b 
discharge an electric wave (microwave pulse) around, rotating the aerial which is not 
illustrated, and receive and amplify the echo of the reflected wave reflected from the 
raindrop which is an object. Signal-processing section 2a and 2b input the amplified 
reception echo, change it into the power value information (dB) corresponding to the 
polar-coordinate mesh of bearing and distance for every elevation angle, and 
calculate a rainfall intensity value (mm/H) after that according to the so-called known 
radar equation. 
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[001 5] The rainfall intensity value as above-mentioned signal-processing section 2a 
and radar data of the polar coordinate from 2b is inputted into the synthetic 
processing section 3, and synthetic processing is carried out. In this synthetic 
processing section 3, it is first changed into rectangular coordinates data by the 
rectangular coordinates transducers 4a and 4b, respectively. The duplication field 
judging section 5 compares each rectangular coordinates data outputted, respectively 
from the above-mentioned rectangular coordinates transducers 4a and 4b, and it 
outputs the data of a non-duplication area to the merge section 7 as it is while it 
judges the field which overlaps from a coordinate location and outputs the data of the 
overlapping field to the low beam judging section 6. In the low beam judging section 
6, it judges whether one of radars has more low altitude for every mesh of rectangular 
coordinates in the data of a duplication field, and it is determined that the radar 
output of the lower one is adopted. 

[001 6] The smoothing processing section 9 obtains the data by which smoothing 
processing was carried out about the data of a duplication field by carrying out the 
field average of the data of the measuring object object of the rectangle field carry 
out a decision output by the above-mentioned low beam judging section 6, and which 
shifts and includes the boundary line of a duplication field to that radar output on the 
strength. That is, in the smoothing processing section 9, as shown in drawing 2 (a), 
about the mesh containing segment a-b which connected the intersection of the 
maximum observation range where the radar A corresponding to an antenna and 
transceiver section la and the radar B corresponding to an antenna and transceiver 
section lb overlap, the mesh of the fixed range centering on the mesh is equalized, 
and it considers as the value of the mesh concerned. That is, as shown in drawing 2 
(b), let the rainfall intensity values of Mesh x be the sum total / the number of mesh 
of the rainfall intensity value of all mesh. 

[001 7] In the merge section 7, the rainfall intensity value acquired from two radars 
based on the data by which smoothing processing was carried out in the above- 
mentioned smoothing processing section 9 as mentioned above, and the data of the 
non-duplication area from the duplication field judging section 5 is compounded. 
Thus, the rectangular coordinates rainfall intensity data after the obtained 
composition are displayed on a display 8, and are used for the purpose of obtaining 
weather intelligence. In addition, in the above-mentioned smoothing processing 
section 9, although 3x3 meshes are explained as an example, according to the 
property of a radar etc., it is good as for 5x5 etc. meshes etc. 

[001 8] Therefore, according to the gestalt 1 of the above-mentioned implementation, 
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the rainfall intensity value about the boundary between two or more radars can be 
orthopedically operated smoothly by the smoothing processing section 9, and a more 
natural display can be performed. 

[0019] Although the mesh of the fixed range centering on the mesh was equalized 
only about the mesh containing segment a-b by the smoothing processing section 9 
with the gestalt 1 of the gestalt 2. above-mentioned implementation of operation as 
shown in drawing 2 (a), the same equalization may be performed also [ near the mesh 
containing segment a-b ]. That is, as shown in drawing 3 , the rainfall intensity value 
about the boundary between two or more radars can be orthopedically operated still 
more smoothly by carrying out a field average to the data of the measuring object 
object of the rectangle field containing the migration line which moved the boundary 
line of a duplication field in the direction parallel to this boundary line on the 
strength. It averages in the area shown in drawing 3 with the slash, and considers as 
the value of a boundary layer mesh. This is similarly carried out [ near / all / the 
boundary line ] with the moving average. The configuration in this case can adopt the 
same configuration as what is shown in drawing 1 . 
[0020] Although the gestalten 1 and 2 of the gestalt 3. above-mentioned 
implementation of operation described the example which averages all the fields of 
the rectangle which equalizes by the same weight by the smoothing processing 
section 9, as shown, for example in drawing 4 , you may equalize, where the weight 
of a central mesh is lowered compared with the circumference, namely, — three — x 
— three — a mesh -- an example — setting — a center — a mesh — x — rainfall 
intensity — a value — ( — a mesh — x — removing — a mesh — rainfall intensity — 
a value — the sum total — + — a mesh — x — rainfall intensity — a value — x — 
weight — ) — /(number of mesh + weight other than mesh x) — ** — carrying out — 
as the value of weight — the value of 0 to 1 within the limits — carrying out . Here, 
when weight is "1", it becomes being the same as that of the gestalt 1 of operation, 
and it becomes the case where Mesh x is disregarded completely, at the time of 
weight "0." Thus, precision can be raised by giving and equalizing weight. The same 
configuration as what also shows the configuration in this case to drawing 1 is 
employable. 

[0021] Although the gestalt 1 of the gestalt 4. above-mentioned implementation of 
operation thru/or 3 had described the case where radars were two sites, the case of 
three sites can be processed similarly. That is, since a boundary segment exists 
between each radar, the equalization stated with the gestalt of the above-mentioned 
implementation to the segments of each is performed. The block diagram is the same 
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as that of the gestalt 1 of operation except an antenna, the transceiver section, and 
the signal-processing section increasing according to the number of sites. 
[0022] In the gestalt 1 of the gestalt 5. above-mentioned implementation of 
operation thru/or 4, although the synthetic processing in single altitude, i.e., PPI 
(Plane Position Indication) data, was described, smoothing can be similarly performed 
to the CAPPI (Constant Altitude Plane Position Indication) data based on two or more 
elevation angle observation. 

[0023] Drawing 5 is the block diagram showing the radar installation concerning the 
gestalt 5 of this operation. In drawing 5 , the same sign as the gestalt 1 of operation 
shown in drawing 1 shows the same part, and the explanation is omitted. As a new 
sign, 10a and 10b are the CAPPI transform-processing sections which obtain the data 
of two or more equal altitude cross sections from signal-processing section 2a and 
2b from the three-dimensional data observed in two or more elevation angles 
outputted, respectively, and the duplication field judging section 5 compares the data 
of the equal altitude cross section outputted from the CAPPI transducers 10a and 10b, 
respectively, judges a duplication field, and outputs the data of a duplication field and 
a non-duplication area. Moreover, it is the distance judging section that 1 1 judges the 
boundary which becomes the equal distance from two or more radars about the data 
of the duplication field outputted from the duplication field judging section 5, and 
sends it out to the smoothing processing section 9 etc. The merge section 7 
compounds the output by which smoothing processing was carried out through the 
above-mentioned smoothing processing section 9 about data after being judged by 
the data of the non-duplication area from the duplication field judging section 5, and 
the above-mentioned equal distance judging section 1 1 , and outputs it to a display 8. 

[0024] In the above-mentioned configuration, the data (CAPPI data) of two or more 
equal altitude cross sections are created by the CAPPI transducers 1 0a and 1 0b from 
the three-dimensional data observed in two or more elevation angles. Since CAPPI 
data are an equal altitude, a low beam judging is not performed, but the boundary 
which becomes the equal distance from two radars by the equal distance judging 
section 1 1 instead is judged. And smoothing is performed to the boundary line about 
the data which carried out orthogonal transformation like the gestalt 1 of operation 
thru/or 4. 

[0025] Therefore, according to the gestalt 5 of the above-mentioned implementation, 
smoothing can be performed also about the CAPPI data based on two or more 
elevation angle observation, the rainfall intensity value about the boundary between 
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two or more radars can be operated orthopedically smoothly, and a more natural 
display can be performed. 

[0026] in addition, also about the smoothing processing about the CAPPI data based 
on two or more elevation angle observation of the gestalt 5 of this operation It is 
made to be the same as that of the gestalten 2 and 3 of operation mentioned above. 
By the smoothing processing section 9 The data by which smoothing processing was 
carried out by carrying out a field average to the data of the measuring object object 
of the rectangle field containing the migration line which moved the boundary line of 
the duplication field of the maximum observation range of two or more radars in the 
direction parallel to this boundary line on the strength can be outputted to the merge 
section 7. Again Weighting can be performed to each mesh of the rectangle field 
which carries out the field average of the data of a measuring object object on the 
strength, where the weight of the mesh of the center of a rectangle field is lowered 
compared with the weight of a surrounding mesh, smoothing processing can also be 
carried out, and the same effectiveness as the gestalten 2 and 3 of operation can be 
expected. 
[0027] 

[Effect of the Invention] As mentioned above, two or more antenna and transceiver 
sections which receive the reflected wave which according to the radar installation 
concerning this invention discharged the electric wave around and has been reflected 
from the measuring object object while rotating aerial, respectively, Two or more 
signal-processing sections changed into the value of a measuring object object on 
the strength, respectively after changing into the power value information for every 
elevation angle the electric wave received by each antenna and transceiver section, In 
the radar installation equipped with the synthetic processing section which 
compounds the value of the measuring object object obtained by the signal- 
processing section of these plurality on the strength, and the display which displays 
the value of the measuring object object compounded by the above-mentioned 
synthetic processing section on the strength Since it had the smoothing processing 
section which obtains the data by which smoothing processing was carried out by 
carrying out the field average of the data of the measuring object object of the 
rectangle field which includes the boundary line of the duplication field of the 
maximum observation range of two or more above-mentioned antenna and 
transceiver sections in the above-mentioned synthetic processing section on the 
strength Smoothing processing of the boundary between two or more radars 
displayed on a display screen can be carried out, and it can operate orthopedically 
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and display on a more natural form. 

[0028] Moreover, two or more rectangular coordinates transducers which change into 
rectangular coordinates data the polar-coordinate data with which the above- 
mentioned synthetic processing section is outputted from each above-mentioned 
signal-processing section, respectively, The duplication field judging section which 
compares the rectangular coordinates data outputted from each rectangular 
coordinates transducer, respectively, judges a duplication field from these 
coordinates location, and outputs the data of a duplication field and a non- 
duplication area, The low beam judging section which judges a radar beam with the 
lower altitude about the data of the duplication field outputted from the above- 
mentioned duplication field judging section, and is sent out to the above-mentioned 
smoothing processing section, Since it had the merge section which compounds the 
output by which smoothing processing was carried out through the above-mentioned 
smoothing processing section about data after being judged by the data of the non- 
duplication area from the above-mentioned duplication field judging section, and the 
above-mentioned low beam judging section, and is outputted to the above- 
mentioned display Smoothing processing of the duplication field between two or 
more radars can be carried out, and complex data can be obtained. 
[0029] Moreover, two or more CAPPI (Constant Altitude Plane Position Indication) 
transducers which obtain the data of two or more equal altitude cross sections from 
the three-dimensional data which observed the above-mentioned synthetic 
processing section in two or more elevation angles outputted from each above- 
mentioned signal-processing section, The duplication field judging section which 
compares the data of the equal altitude cross section outputted from each CAPPI 
transducer, respectively, judges a duplication field, and outputs the data of a 
duplication field and a non-duplication area, The distance judging section, such as 
judging the boundary which becomes the equal distance from two or more radars 
about the data of the duplication field outputted from the above-mentioned 
duplication field judging section, and sending out to the above-mentioned smoothing 
processing section, Since it had the merge section which compounds the output by 
which smoothing processing was carried out through the above-mentioned 
smoothing processing section about data after being judged by the data of the non- 
duplication area from the above-mentioned duplication field judging section, and the 
above-mentioned equal distance judging section, and is outputted to the above- 
mentioned display Smoothing processing can be carried out also to the CAPPI data 
based on two or more elevation angle observation, and synthetic processing of the 
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duplication observation range by two or more radars can be performed. 
[0030] Moreover, by outputting the data by which smoothing processing was carried 
out by carrying out a field average to the data of the measuring object object of the 
rectangle field containing the migration line which moved the above-mentioned 
boundary line in the direction parallel to this boundary line on the strength to the 
above-mentioned merge section, the above-mentioned smoothing processing section 
can extend the smoothing processing range, and can raise the precision. 
[0031] Furthermore, the above-mentioned smoothing processing section can raise 
the precision of equalization by performing weighting to each mesh of the rectangle 
field which carries out the field average of the data of a measuring object object on 
the strength, and carrying out smoothing processing, where the weight of the mesh 
of the center of a rectangle field is lowered compared with the weight of a 
surrounding mesh. 



[Translation done.] 
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